X-ray Crystallography
Suitable crystals of the same habit were identified using a Bausch and Lomb 10x microscope.
Each crystal was coated in paratone, affixed to a Nylon loop and placed under streaming nitrogen (110K) in a SMART Apex CCD diffractometer (See details in .cif files). The space groups were determined on the basis of systematic absences and intensity statistics. The structures were solved by direct methods and refined by full-matrix least squares on F 2 . Anisotropic displacement parameters were determined for all nonhydrogen atoms. Hydrogen atoms were placed at idealized positions and refined with fixed isotropic displacement parameters. A list of programs used is as follows: data collection and cell refinement, APEX2; 2 data reductions, SAINTPLUS Version 6.63; 3 absorption correction, SADABAS; 4 structural solutions, SHELXS-97; 5 structural refinement, SHELXL-97; 6 graphics and publication materials, Mercury Version 2.3. 7
Synthesis of compounds 1a-1e [(sIMes)(S-C 6 H 4 X)Fe(NO) 2 ]
The Roussin's Red Esters (µ-(S-C 6 H 4 X)) 2 In a separate degassed flask, a 0.34 g (1.0 mmol) sample of 1,3-bis(2,4,6-trimethylphenyl)imidazolinium chloride and 0.12 g (1.2 mmol) of NaOtBu were dissolved in 20 mL of THF and stirred for 30 minutes. This carbene solution was then transferred via cannula into the flask containing the THF solution of the respective RRE. The solution was stirred for 1 S4 h, resulting in a color change from brown to blue/purple. Formation of the product DNIC (1a-1e) was confirmed by IR spectroscopy, and the solution was then dried in vacuo. The resulting residue (> 85% crude yield) was dissolved in 10 mL of ether, filtered through celite, and recrystallized in cold hexanes. The solids were handled under inert gas as a precaution against degradation by moisture and air. X-ray quality crystals of 1b and 1c were obtained by slow evaporation of concentrated ether solutions, while those of 1a and 1e were obtained from solutions of THF/hexanes. Note that complex 1b co-crystallized with one molecule of cyclohexane, found in low abundance in the hexanes used in the recrystallization process. IR 
Kinetic Measurements
In situ infrared monitoring was carried out using a Mettler Toledo iC10 ReactIR with an AgX fiber conduit probe having a SiComp ATR crystal. In a typical experiment, a 0.0100 M solution of para substituted (sIMes)(S-C 6 H 4 X)Fe(NO) 2 (1a-1e) was prepared in a 250 mL 3-neck round bottom flask fitted with the probe by dissolving the compound with 5 mL of CO-saturated toluene under an atmosphere of CO. Once completely dissolved (within 30 s of stirring), the S5 FTIR monitoring was started and the reactions were followed until completion (with exception of 1e, see text). All reactions were conducted at 333 K; the solubility data of CO was obtained from extrapolation of data in literature. 9,10 The temperature of 333 K was chosen as being a for this study based on the convenient reaction rates of complex 1 previously investigated. At this temperature, with a t 1/2 of 3.2 hrs, complex 1 takes close to 20 hrs for complete conversion to complex 2. Temperatures below 333 K extended the reaction time to more than a day. Fe ( Figure S1a. ORTEP drawing and labeling scheme of complex 1a with thermal ellipsoids drawn at 50% probability. Hydrogen atoms are omitted for clarity.
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Figure S1b. Capped stick rendition of the three independent molecules in the smallest asymmetric unit of complex 1a. Hydrogen atoms are omitted for clarity. 
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Empirical Figure S7. Hammett plot of rate constants from reactions of DNICs (1a-1e, 1) with CO.
